Appendix 11North DeltaDiversionRule Curve Optimization



Near-field NDD mortality = 0
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Figurelll.Graph showing NDD rates as a functions of Sacramento River discharge required to achiev
a 90% probability of a given relativeasen survivahssuming zero ndiaid mortality.



Near-field NDD mortality = 0.03
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Figurel12. Graph showing NDD rates as a functions of Sacramento River discharge required to achiev
a 90%probabilityf a given relative decreaserinvahssuming nefield mortality of 0.03.



Near-field NDD mortality = 0.05
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Figurell3. Graph showing NDD rates as a functions of SaRigeratischarge required to achieve
a 90% probability of a given relative decseagwahssuming nefield mortality of 0.05.



Near-field NDD mortality = O
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Figurell4. Graph showing NDD rates as a functions of Sacramento River discharge required to achiev
a 90% probabilf a given absolute decreasevivahssuming zero ndéiaid mortality.



Near-field NDD mortality = 0.03
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Figurell5. Graph showing NDD rates as a functions of Sacramento River discharge required to achiev
a 90% probability of a given absolute decseaggahissuming nefield mortality of 0.03.



Near-field NDD mortality = 0.05
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Figurell6. Graph showing NDD rates as a functions of Sacramento River discharge required to achiev
a 90% probability of a given absolute decseaggahissuming nefield mortality of 0.05.
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Figurell?7. Posteriadistributions for the relative (top graph) and absolute (bottom graph) difference in
survival between no diversion and diversion at rates based on the BpviébypBss rule. Each

vertical color band is the posterior distribution of tliéffarancals that were calculated in increments

of 1,000k for the Sacramento River at Freeport. Darker colors (red) indicate regions of higher
probability and lighter colors (yellow) indicate lower probability. The pink line marks tbe median differe
in survival where there is a 50% probability of the survival difference being higher or lower. The orang
is the 90percentile where 10% of survival differences are higher and 90% are lower.



80% probability of relative differencg <0.04
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Figurel18. Posterior distributions for thevee{tdp graph) and absolute (bottom graph) difference in
survival between no diversion and diversion at rates based on a criterion of a 90% probability of a rela
difference in survival of 0.04 with zefreldemuortality. Each vertical colostibagbsterior

distribution of the survival differences that were calculated in incremé@&stfottze0Badtamento

River at Freeport. Darker colors (red) indicate regions of higher probability and lighter colors (yellow)
indicate lower prolghilThe pink line marks the median difference in survival where there is a 50%
probability of the survival difference being higher or lower. The orandgedereestite\dlere

10% of survival differences are higher and 90% are lower.



90% probability of relative difference < 0.05
Near-field NDD mortality = O

Relative difference in survival
002 000 002 004 Q08 008 010 0412

10000 30000 50000 70000

Median
90th Percentile

0.04 0.06

0.02

Absolute difference in survival
0.00

-0.02

10000 30000 50000 70000
Discharge at Freeport (ft’/s)

Figurel19. Posterior distributions for the relative (top graph) and absolute (bottom graph) difference in
survival between no diversion and diversion at rates based on a criterion of a 90% probability of a rela
difference in survival of 0.05 with zefmldeauortality. Each vertical color band is the posterior
distribution of the survival differences that were calculated in incremé@&stfottze0Badtamento

River at Freeport. Darker colors (red) indicate regions of higher prdi@bittiasdyiglow)

indicate lower probability. The pink line marks the median difference in survival where there is a 50%
probability of the survival difference being higher or lower. The orandgedereestite\dlere

10% of survival diffexes are higher and 90% are lower.



80% probability of relative differencg <0.06
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Figurel110. Posterior distributions for the relative (top graph) and absolute (bottom graph) difference ir
survival between no diversion and diversion at rates based on a criterion of a 90% prabability of a rela
difference in survival of @i@6zero neéield mortality. Each vertical color band is the posterior
distribution of the survival differences that were calculated in incremé@&st&ottze0Badtamento

River at Freeport. Darker coloring@d)e regions of higher probability and lighter colors (yellow)
indicate lower probability. The pink line marks the median difference in survival where there is a 50%
probability of the survival difference being higher or lower. The orag@edareastiteewhere

10% of survival differences are higher and 90% are lower.



90% probability of relative differencg <0.07
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Figurell1l. Posterior distributions for the relative (top graph) and absolute (bottom graph) difference ir
survival between no diversion and diversion at rates lageibonoda 90% probability of a relative
difference in survival of 0.07 with zefeldeawortality. Each vertical color band is the posterior
distribution of the survival differences that were calculated in incremé&stfoot2e0Badtanto

River at Freeport. Darker colors (red) indicate regions of higher probability and lighter colors (yellow)
indicate lower probability. The pink line marks the median difference in survival where there is a 50%
probability of the survival differemgetigher or lower. The orange line i8pgkec@ftile where

10% of survival differences are higher and 90% are lower.



90% probability of relative difference < 0.08
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Figurell12. Posterior distributions for the relative (top graph) and absolute (bottom graph) difference ir
survival betweendigersion and diversion at rates based on a criterion of a 90% probability of a relative
difference in survival of 0.08 with zefeldeaortality. Each vertical color band is the posterior
distribution of the survival differences that wereldalouwtagenents of 2,099 fior the Sacramento

River at Freeport. Darker colors (red) indicate regions of higher probability and lighter colors (yellow)
indicate lower probability. The pink line marks the median difference in survival3@8ere there is a
probability of the survival difference being higher or lower. The orandedareestite\dlere

10% of survival differences are higher and 90% are lower.



S0% probability of relative difference < 0.09
Near-field NDD mortality = 0

Median
90th Percentile

008 010 012

Relative difference in survival

-0.02 000 002 004 006

10000 30000 50000 70000

Median
90th Percentile

0.00 0.02 0.04 0.06

Absolute difference in survival

-0.02

10000 30000 50000 70000
Discharge at Freeport (ft'/s)

Figurel113. Posterior distributions for the relative (top graph) and dtisalgteebd difference in

survival between no diversion and diversion at rates based on a criterion of a 90% probability of a rela
difference in survival of 0.09 with zefmldeauortality. Each vertical color band is the posterior
distribution tfe survival differences that were calculated in incremenéssdb? b@0Sacramento

River at Freeport. Darker colors (red) indicate regions of higher probability and lighter colors (yellow)
indicate lower probability. The pink line maekiaheliffierence in survival where there is a 50%
probability of the survival difference being higher or lower. The orandgedereestite\dlere

10% of survival differences are higher and 90% are lower.



90% erobability of relative difference < 0.04
ear-field NDD mortality = 0.03
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Figurell14. Posterior distributidmsthe relative (top graph) and absolute (bottom graph) difference in
survival between no diversion and diversion at rates based on a criterion of a 90% probability of a rela
difference in survival of 0.04 witfieldanortality of 0.03. Eacicalecblor band is the posterior

distribution of the survival differences that were calculated in incremé@&st&ott2e0Badtamento

River at Freeport. Darker colors (red) indicate regions of higher probability and lighter colors (yellow)
indicge lower probability. The pink line marks the median difference in survival where there is a 50%
probability of the survival difference being higher or lower. The orandedareestite\dlere

10% of survival differences are higher and 190%rare



90% erobability of relative difference < 0.05

o™ ear-field NDD mortality = 0.03
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Figurel115. Posterior distributions for the relative (top graph) and absolute (bottom graph) difference ir
survival between no diversion and diversion at rates based on a criterion of a 90% probability of a rela
difference in survivdd.0b with nefield mortality of 0.03. Each vertical color band is the posterior
distribution of the survival differences that were calculated in incremé@&stfottze0Badtamento

River at Freeport. Darker colors (red) indicate redienpadldagility and lighter colors (yellow)

indicate lower probability. The pink line marks the median difference in survival where there is a 50%
probability of the survival difference being higher or lower. The orandgedereestite\dlere

10% of survival differences are higher and 90% are lower.



90% erobability of relative difference < 0.06
ear-field NDD mortality = 0.03
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Figurel116. Posterior distributions for the relative (top graph) and absolute (bottom graph) difference ir
survival between no diversion and diversion at rates based on a criterioaloifity 9% @iakive

difference in survival of 0.06 witfieldanortality of 0.03. Each vertical color band is the posterior
distribution of the survival differences that were calculated in incremé@&stfottze0Badtamento

River at Freeqo Darker colors (red) indicate regions of higher probability and lighter colors (yellow)
indicate lower probability. The pink line marks the median difference in survival where there is a 50%
probability of the survival difference being higher Bhéosrange line is theg@centile where

10% of survival differences are higher and 90% are lower.



90% probability of relative difference < 0.07

o™ ear-field NDD mortality = 0.03
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Figurell17. Posterior distributions for the relative (top graph) and absolute (bottom graph) difference ir
survival between no diversion anslahvatr rates based on a criterion of a 90% probability of a relative
difference in survival of 0.05 witfieldanortality of 0.07. Each vertical color band is the posterior
distribution of the survival differences that were calculated in ;000 8&tstfoo the Sacramento

River at Freeport. Darker colors (red) indicate regions of higher probability and lighter colors (yellow)
indicate lower probability. The pink line marks the median difference in survival where there is a 50%
probabilityf the survival difference being higher or lower. The orange ipersah@®Where

10% of survival differences are higher and 90% are lower.



80% erobability of relative difference < 0.08
ear-field NDD mortality = 0.03
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Figurel118. Posterior distributions for the relative (top graph) and absolute (bottoengeaph) diffe
survival between no diversion and diversion at rates based on a criterion of a 90% probability of a rela
difference in survival of 0.08 witfieldanortality of 0.03. Each vertical color band is the posterior
distribution of the sundifégrences that were calculated in increments #§ 200Q@dtSacramento

River at Freeport. Darker colors (red) indicate regions of higher probability and lighter colors (yellow)
indicate lower probability. The pink line marks the medianrd#tevéral where there is a 50%

probability of the survival difference being higher or lower. The orandgedareastite\dbere

10% of survival differences are higher and 90% are lower.
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Figurel119. Posterior distributions forela¢ive (top graph) and absolute (bottom graph) difference in
survival between no diversion and diversion at rates based on a criterion of a 90% probability of a rela
difference in survival of 0.09 witfigldanortality of 0.03. Each vertardbandl is the posterior

distribution of the survival differences that were calculated in incremé@&st&ottze0Badtamento

River at Freeport. Darker colors (red) indicate regions of higher probability and lighter colors (yellow)
indicate lowprobability. The pink line marks the median difference in survival where there is a 50%
probability of the survival difference being higher or lower. The orandedareestite\dlere

10% of survival differences are higher and 90% are lower.
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o™ ear-field NDD mortality = 0.05
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Figurel120Q Posterior distributions for the relative (top graph) and absolute (bottom graph) difference ir
survival between no diversion and diversion at rates based on a criterion of a 90% probability of a rela
difference in survival of 0.0seatfield mortality of 0.05. Each vertical color band is the posterior
distribution of the survival differences that were calculated in incremé@&st&ott2e0Badtamento

River at Freeport. Darker colors (red) indicate regions of hilifyearmidigdlber colors (yellow)

indicate lower probability. The pink line marks the median difference in survival where there is a 50%
probability of the survival difference being higher or lower. The orandedareestite\dlere

10% of suival differences are higher and 90% are lower.



90% erobability of relative difference < 0.05
o™ ear-field NDD mortality = 0.05
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Figurel121.Posterior distributions for the relative (top graph) and absolute (bottom graph) difference ir
survival between no diversion and diversion at rates based on a criterion of a 98%efatability of
difference in survival of 0.05 witfieldanortality of 0.05. Each vertical color band is the posterior
distribution of the survival differences that were calculated in incremé&stfoottze0Badtamento

River at Freeport. Daddaors (red) indicate regions of higher probability and lighter colors (yellow)
indicate lower probability. The pink line marks the median difference in survival where there is a 50%
probability of the survival difference being higher or lowege Tihe isrthe®fercentile where

10% of survival differences are higher and 90% are lower.



Figurel122 Posterior distributions for the relative (top graph) and absolute (bottom graph) difference ir
survival between no diversion and divergemlzigad on a criterion of a 90% probability of a relative
difference in survival of 0.06 witfieldanortality of 0.05. Each vertical color band is the posterior
distribution of the survival differences that were calculated in increméstfofti2e0badtamento

River at Freeport. Darker colors (red) indicate regions of higher probability and lighter colors (yellow)
indicate lower probability. The pink line marks the median difference in survival where there is a 50%
probability of thesual difference being higher or lower. The orange lifgerteate where

10% of survival differences are higher and 90% are lower.



